A class of |∆s| = 1 transition is analyzed in the D + s −D + andB 0 s −B 0 systems. Short distance Wilson coefficients are calculated within HQET. Novel features of the transitions are discussed. We find that these transitions are unobservable in the standard model.
Introduction
The ∆I = 1/2 rule [1] in the |∆s| = 1 decays of the kaons and the hyperons is a great puzzle for the physicists to explain. Theoretically, using the techniques of operator product expansion and renormalization group equations, one gets the effective hamiltonian of a set of local four-quark operators whose Wilson coefficients contain the information at high energy. There are big uncertainties in the hadronic matrix elements of these four-quark operators because the calculations are highly model dependent [2] .
Thus a comparison between the data and the prediction is not conclusive in testing the standard model. The ∆I = 1/2 rule is attributed either to the uncertainties in the hadronic matrix elements [2] or to the possible existence of new physics beyond the standard model [3] .
We note that there are more transitions induced by the |∆s| = 1 effective hamiltonian other than the kaon and the hyperon decays. In the standard model, the effective hamiltonian for the |∆s| = 1 transitions including QCD-penguins is [4] 
between the m W and the m b scale, where
As the decay processes are concerned, the operators
and
in (1) are integrated out at the mass scale m c (m b ).
As the standard model is assumed, the Wilson coefficients for the operators with q = c, b and q = u, d, s in (1) are related. We will not consider the electroweak penguins whose inclusion is straightforward and less important. Although the operators in (3) and in (4) [5] where only the heavy degrees of freedom are integrated out.
In Section 2 we present the novel features of the transition. The Wilson coefficients and the hadronic matrix elements of the relevant operators in the standard model are calculated in Section 3 and Section 4, respectively. We discuss the result in Section 5.
Novel features of the transition
To make a naive estimation for the amplitude of theB these two diagrams differ in amplitude by a factor V * ts V tb V ts V * tb which is purely a phase factor.
We know that in the case of KK mixing, the power suppressed contribution from the charm quark is larger than highly CKM-suppressed contribution from the top quark, thus the second box diagram is analogously larger than the first diagram in the second group. In the third group, the QCD-penguin diagram is approximately larger than the box diagram by a factor α s α 2 in amplitude. We arrive at that the penguin induced Defining
the mass matrices of the
The mass shifts are ± ∆ 
Note that the semileptonic branching ratio ofB s into D +( * ) s is about 10% [6] , these channels can be observed if we have good mass-reconstruction of the final states. Observation of the D + s − D + mixing effects need to assume ideal mixing of ρ − ω − φ so that φ is a pure ss state, then
is a characteristic channel.
The short distance analysis
In the HQET, the effective hamiltonian below the m Q scale is
where
h (Q) (Q = c, b) is the heavy quark field in the HQET.
In the case of D + s − D + mixing all these Q 1 to Q 6 contribute to the matching at
and forB 0 s −B 0 mixing only penguin operators contribute
We now calculate the anomalous dimension matrix in the HQET for the operators
Using the renormalization group equations
the Wilson coefficients C Q i (µ) are then running to the hadronic scale where the hadronic matrix elements of O Q i are to be calculated. We have
for the D + s − D + mixing, and 
The hadronic matrix elements
For the heavy meson mixings, the matrix elements < D 
and similarly for < D + s |O c i |D + >, with B 1 ≃ 1 calculated by QCD sum rules [7] .
Results and discussions
Within the HQET, the Wilson coefficients are calculated at a scale µ 0 where α s (µ 0 ) ≃ 1 to match the matrix elements [8] . We also take
Correspondingly, the mixing effects is 2×10 −12 for the D d transition is at the scale of 1TeV, provided these events are good reconstructed and the semileptonic decay fraction is 10%. It will be very interesting to construct such kind of new physics models which will be relevant to the processes discussed here.
